The surface structure of the cochlear duct was investigated on experimental animals with light microscope by means of the silver nitrate staining, which gave a fine contrast.
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The surface structure of the cochlear duct was investigated on experimental animals with light microscope by means of the silver nitrate staining, which gave a fine contrast.
The horizontal processes of the interdental cells (superficial cells of the spiral limbus) were rectangular in shape and they formed a radiating mosaic pavement under the inserted portion of the tectorial membrane.
The inner spiral sulcus cells became smaller towards the border cells at the free surface. The reticular lamina showed, as a whole, a very regular framework composed of hairs and supporting cells. At the border between Hensen's and Claudius's cells, one row of spirally arranged epithelial cells was observed.
The spiral prominence cells and the marginal cells of the vascular atria were clearly viewed from the side of the scala media. Between the marginal cells of the vascular atria and the spiral prominence cells as well as the epithelial cells of the Reissner's membrane, some rows of large spindle-shaped cells were observed on the endolym phatic surface running parallel with the vascular atria from the base to the apex of the cochlea.
The inner ear structure is finely organized and presents a regular pattern in the arrangement of cells or tissues especially when observed by means of the surface preparation technique. In 1884, Retzius1 described in detail the panoramic views of the surface areas of the inner ear. He adopted techniques of preparation and staining of the inner ear, which were very similar in many ways to those which are often conveniently used at present. Neubert2,3 also described many sketches of the surface views (Hautchen-Praparate) of the organ of Corti. In recent years, this technique has been successfully developed by the combination of osmic acid fixation and phase contrast microscopy (Engstrom et al., 4, 5 Kohonen, 6 Hawkins, 7 Bredberg, 8 etc.) . In the present study, the silver reaction (Watanuki9 and Katagiri et al.10,11) was used for staining of the dissected preparations of the cochlea, and light microscopic observations were carried out.
MATERIAL AND METHODS
The cochleae of the albino guinea pig, albino rabbit, dog and cat were used in this study.
The animals were anesthetized with intraperitoneal administration of sodium pento barbital (30mg/kg).
After decapitation, the temporal bones were removed and the oval and round windows were exposed through the bulla. At the apex of the cochlea a small hole was made by using a knife and a sharp needle. After extraction of the stapes, The other simplified method of silver reaction was as follows: Just in the same way as described above, the cochleae were irrigated very slowly with a 0.2% AgNO3 solution by a small syringe for about one minute after intracochlear perfusion with distilled water for a short time. Immediately after washing them in distilled water, they were fixed in a 10% formalin at room temperature under the fluorescent light (about 20 luxes).
After about 24 hours when the bony wall of the cochlea assumed moderately yellowish brown color, the bony capsule of the cochlea was chopped away and the tissue was dissected in a suitable size from each turn of the cochlea by using a sharp needle and a very fine pincette under the operation microscope. The dissected specimen was covered by cover glass with a drop of glycerin and observed under the light microscope.
Some specimens were stained with hematoxylin and eosin.
RESULTS
The osseous spiral lamina and the basilar membrane of the scala media con The spiral limbus is a thickened connective tissue on the osseous spiral lamina containing connective fibers, blood vessels and numerous cells. The connective fibers compose the Huschke's teeth near the free surface under the tectorial membrane. The superficial cells were arranged in the interdental furrows between the Huschke's teeth. According to the electron microscopic investigations (Iurato12 and Nakayama13), these superficial cells were T-shaped, with the body within the interdental furrow, the horizontal process expanding just under the tectorial membrane. These interdental cells were arranged in radial directions from the junction of Reissner's membrane to the spiral sulcus cells (Fig. 1 ). inner pillar cell. As was clearly shown by Schaffer14 and Iurato,15 the phalangeal process of the outer pillar cell extended towards the outer hair cell under the head plate of the inner pillar cell, and appeared over the reticular lamina between the outer hair cells of the first row, contacting with the phalanges of Deiter's cells of the first row and the outer hair cell of the second one. As is clear in the specimen of the guinea pig cochlea (Fig. 3) , the stereo-cilia on the hair cell cuticle were visible, the area where they were planted conspicuously increasing in size towards the outer hair cells of the innermost (first) row. This characteristic feature was more distinct in the upper turns than in the lower turns of the cochlea. In the guinea pig cochlea, this feature was most conspicuous in all the examined species of animals. Detailed observations of the stereo-cilia of the hair cell were performed by Kimura,16 who confirmed electron-microscopically that the stereocilia on the outer hair cell of the apical turn are taller than those on the outer hair cell of the basal one, but the number of the stereo-cilia on each sensory cell is fewer towards the apical turn.
Hensen's cells and Claudius's cells (Figs. 1 and 3)
Hensen's cells were very tall pentagonal or hexagonal prisms in shape with round nucleus and large lipoid droplets within the cytoplasm. Hensen's cells forming the lateral wall of the organ of Corti were also arranged in radial directions with the long axis of the free surface directing towards the side of the bony wall. They were least in number in the basal turn and gradually increased towards the apex of the cochlea. The sectioned specimen showed that they extended fan-wise towards the endolymphatic space. According to the electron microscopic studies The surface area of the lateral wall of the cochlear duct is formed by the outer spiral sulcus, the spiral prominence and the vascular stria (Fig. 4) .
The outer spiral sulcus and the spiral prominence (Figs. 5 and 6) The outer spiral sulcus forms a recess between Claudius's cells and the outer spiral sulcus. The spiral prominence cells extended from the vascular stria to the external spiral sulcus, where there was an abrupt transition in cell structure (Smith, 19 Katagiri et al.10) . The free surface of each cell was pentagonal or hexagonal in shape and these cells rested on the basement membrane between these cells and the spiral ligament below. Electron-microscopy (Smith19) revealed that the spiral prominence was covered by one layer of osmiophilic cells with numerous microvilli on the free surface towards the endolymph. Between the The endolymph side of the vascular stria is covered only with the marginal cells, one of the five kinds of cell elements of the vascular stria. It is a columnar type of cell with a smooth free surface bearing sparse rudimentary short microvilli in some adult cases. Echandia and Burgos20 demonstrated electron-microscopically that the cells near the free surface were tightly connected together by zonulae occludentes and a few small desmosomes, but below the apical zone no desmosomes were observed and the marginal cells were isolated from each other by interposition of ascending prolongations of the basal cells, which were located at the bottom of the vascular stria, bordering on the spiral ligament. The nucleus of the marginal cell is oval and sometimes shows an indentation, and it is located in the peripheral portion near the luminal surface. At the upper border between the vascular stria and Reissner's membrane, one or two rows of spindle-formed cells were observed in a direct contact with the endolymph. These bordering cells were in parallel with the band of the vascular stria from the base to the apex of the cochlea just in the same way as those between the vascular stria and the spiral prominence. When tissues are soaked in a weak solution of silver nitrate, which combines more readily with some tissue ingredients than with others, the silver is reduced and blackened when exposed to light. This simple principle of silver reaction was applied to staining of the mesentery already in the 18th century in the anatomical field. A thin spread of guinea pig mesentery treated with silver nitrate was very well demonstrated in one of the recent textbooks of histology (William and Fawcett33) . This silver nitrate staining was also applied to capillary walls by Zimmermann34 in 1923. Another type of silver staining method is very well known for demonstration of nerve cells with their processes. This type of silver reaction was originally developed by Golgi,35 and then several investigators have modified it for each purpose. The present method of silver reaction for staining of the intercellular substance was very helpful for observing the surface areas of the inner ear.
